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(54) Reclosable zipper with fusible layer

(57) A reclosable zipper (74) comprises a first pro-
file (76) interlockable and a second profile (78). Each
profile (76,78) is provided with a fusible rib layer (90) for
sealing the zipper (74) to a package material. The fusi-
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ble rib layer (90) includes a plurality of rib portions (92)
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Description

[0001] The present invention relates to a reclosable
zipper for use in reclosable plastic bags and packages.
More particularly, the present invention relates to a
reclosable zipper having a fusible rib layer on each pro-
file.

[0002] Reclosable zippers having fusible ribs for
sealing the zippers to package material are well known
in the reclosable packaging art. Examples of such zip-
pers can be found in US-A-4,673,383, US-A-5,216,787
and US-A-5,242,516.

[0003] Fusible ribs offer numerous advantages. For
example, as disclosed in US-A-4,673,383, fusible ribs
can minimize the amount of heat and pressure trans-
ferred to the body of a zipper and to the package mate-
rial during sealing of the zipper to the package material,
thus minimizing zipper and package distortion. In addi-
tion, as disclosed in US-A-5,216,787 and US-A-
5,242,516, fusible ribs can be used to bond a zipper to
incompatible package material when the fusible ribs are
formed of a material which is compatible with the pack-
age material and the zipper.

[0004] Many prior art zippers which make use of
fusible ribs, however, have proven problematic in that it
is often difficult to achieve a uniform seal between the
zipper and the package material. By way of example,
Figure 1 shows a cross-sectional view of a typical prior
art zipper 10 having fusible ribs 24. The zipper includes
a male profile 12 interlockable with a female profile 14.
The male profile 12 includes a male interlocking mem-
ber 16 and a flange 18 which extends laterally on either
side of the male interlocking member 16 for sealing the
male profile 12 to package material (not shown). Like-
wise, the female profile 14 includes a U-shaped female
interlocking member 20 which is interlockable with the
male interlocking member 16 and a flange 22 which
extends on either side of the female interlocking mem-
ber 20 for sealing the female profile 14 to the package
material.

[0005] The male and female flanges 18, 22 each
include fusible ribs 24 disposed on flange surfaces 26,
28 directed away from their respective interlocking
members 16, 20. The fusible ribs 24 are made of the
same material as the rest of the zipper 10. The male
and female profiles 12, 14 are sealed to the package
material at the fusible ribs 24 via heat and pressure,
which heat and pressure causes the fusible ribs 24 to
merge into bonding layers between the zipper flanges
and the package material, thus sealing the profiles 12,
14 to the package material. Distortion of the zipper and
the package material is minimized because the fusible
ribs absorb most of the heat and pressure.

[0006] However, because of the presence of
spaces 30 between the fusible ribs 24, often times the
bonding layer which is achieved by the merging of the
fusible ribs 24 is not uniform across the widths of the
zipper flanges 18, 22. Indeed, there may be portions of
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the flanges 18, 22 which are not sealed to the package
material at all. The result is a relatively weak seal
between the profiles 12, 14 and the package material.
Additionally, relatively high temperature's are required
for sealing, making the zipper unsuitable for high speed
reclosable package making applications.

[0007] In cases where the zipper is made from a
material that is incompatible with the package material,
the fusible ribs can be made of a material that is com-
patible with the package material and zipper, such as a
sealant. A typical prior art zipper 32 which employs this
type of fusible rib is shown in Figure 2.

[0008] As with the zipper 10 of Figure 1, the zipper
32 includes a male profile 34 interlockable with a female
profile 36. The male profile 34 includes a male interlock-
ing member 38 and a flange 40 which extends laterally
on either side of the male interlocking member 38 for
sealing the male profile 34 to the package material.
Likewise, the female profile 36 includes a U-shaped
female interlocking member 42 which is interlockable
with the male interlocking member 38 and a flange 44
which extends on either side of the female interlocking
member 42 for sealing the female profile 36 to the pack-
age material.

[0009] The male and female flanges 40, 44 each
include fusible ribs 46 disposed on base surfaces 48, 50
directed away from their respective interlocking mem-
bers 38, 42. The male and female profiles 34, 36 are
sealed to the package material at the fusible ribs 46 via
heat and pressure. The application of said heat and
pressure activates the sealant contained in the fusible
ribs 46 and causes the fusible ribs 46 to merge into
bonding layers between the zipper flanges and the
package material, thus sealing the profiles 34, 36 to the
incompatible package material. Once again, the fusible
ribs 46 minimize the heat and pressure transferred to
the zipper and the package material, thus minimizing
zipper and package distortion.

[0010] However, as with the zipper 10 of Figure 1,
the presence of sealant-free spaces 52 between the
fusible ribs 46 results in non-uniform bonding layers,
resulting in a relatively weak seal between the zipper
and the package material. As taught by US-A-
5,216,787, those sealant-free areas are necessary to
achieve adequate sealing at a low sealing temperature.
[0011] Another technique which is commonly
employed to seal reclosable zippers to package mate-
rial is the use of planar sealant layers, such as disclosed
in US-A-4,835,835. Figure 3 shows a typical prior art
zipper 54 which makes use of such sealant layers 68.
[0012] As with the zippers 10, 32 of Figures 1 and 2,
the zipper 54 includes a male profile 56 interlockable
with a female profile 58. The male profile 56 includes a
male interlocking member 60 and a flange 62 which
extends laterally on either side of the male interlocking
member 60 for sealing the male profile 56 to the pack-
age material. Likewise, the female profile 58 includes a
U-shaped female interlocking member 64 which is inter-



3 EP 1 027 840 A1 4

lockable with the male interlocking member 60 and a
flange 66 which extends on either side of the female
interlocking member 64 for sealing the female profile 58
to package material.

[0013] The male and female flanges 62, 66 each
include a planar sealant layer 68 disposed on surfaces
70, 72 directed away from their respective interlocking
members 60, 64. The male and female profiles 60, 64
are sealed to the package material at the male and
female flange surfaces 70, 72 via heat and pressure,
which heat and pressure activate the sealant layers 68,
thereby sealing the zipper to the package material.
[0014] The use of such sealant layers, however, can
be problematic in that, as compared to zippers which
make use of fusible ribs, larger amounts of heat and
pressure applied over a longer period of time are gener-
ally needed to fully activate the sealant layers and
achieve a uniform seal. This can result in substantial
profile and package distortion. Additionally, when seal-
ant layers are used, especially if they are relatively thin,
the seal bars tend to cause the sealant to spread une-
venly, resulting in uneven and weak seal areas. Further,
the longer sealing time makes such zippers unsuitable
for high speed applications.

[0015] Thus, while the prior art as it relates to fusi-
ble ribs and sealant layers is fairly well-developed, it
nonetheless remains susceptible to improvement.
[0016] The present invention includes a reclosable
zipper formed of two interlocking profiles. Each profile
includes a base and an interlocking member interlocka-
ble with the interlocking member of the other profile
extending from the base.

[0017] Each profile base is provided with a continu-
ous fusible rib layer on a surface directed away from its
corresponding interlocking member. The fusible rib
layer is formed of a sealant and is comprised of a plural-
ity of fusible ribs disposed across the widths of the pro-
file bases and planar portions of sealant between the
ribs. In this manner a high speed uniform seal at a low
sealing temperature can be achieved between the zip-
per and the package material while at the same time
minimizing distortion of and damage to the zipper and
package material during sealing.

[0018] A particular embodiment in accordance with
this invention will now be described with reference to the
accompanying drawings; in which:

Figure 1 is a cross-sectional view of a first prior art
reclosable zipper having fusible ribs;

Figure 2 is a cross-sectional view of a second prior
art reclosable zipper having fusible ribs;

Figure 3 is a cross-sectional view of a third prior art
reclosable zipper having planar sealant layers;

Figure 4 is a cross-sectional view of a reclosable
zipper in accordance with the present invention;
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Figure 5 is a cross-sectional view of a reclosable
zipper in accordance with the present invention
being sealed to package material; and

Figure 6 is a cross-sectional view of a reclosable
zipper in accordance with the present invention
sealed to package material.

[0019] Figure 4 shows a reclosable zipper 74 which
has a male profile 76 interlockable with a female profile
78. The male profile 76 includes a male interlocking
member 80 in the shape of an asymmetrical arrow
extending from a base 82. Likewise, the female profile
78 includes a U-shaped female interlocking member 84
interlockable with the male interlocking member 80
extending from a base 86. The male interlocking mem-
ber 80 is provided with an asymmetrical arrow shape so
that the zipper 74 is more difficult to open from one side
of the zipper (the right side of the zipper) than the other.
[0020] The profile bases 82, 86 extend on either
side of their respective interlocking members 80, 84 so
as to form flanges 88. The flanges 88 facilitate feeding
and guiding of the zipper 74 during automated package
making processes, such as on a form-fill-and seal
machine, and serve as the point of sealing of the pro-
files to the package material. The flanges 88, however,
are not necessary to practice the present invention.
[0021] Each profile base 82, 86 is provided with a
continuous fusible rib layer 90 on a surface 91, 93
directed away from its respective interlocking member
80, 84 for sealing the zipper profiles 76, 78 to the pack-
age material.

[0022] The fusible rib layer 90 is a continuous layer
which, preferably, is co-extruded with the zipper profiles
76, 78 and is formed from any one of many commer-
cially available sealants well known to those of ordinary
skill in the art. The sealant is preferably of the kind
which is suitable for low temperature sealing applica-
tions. If desired, the sealant layer can be formed of a
heat activated adhesive compatible with both the pack-
age material and the zipper.

[0023] As shown in Figure 4, the fusible rib layer 90
is comprised of a single layer of sealant in a pattern of
alternating peaks (triangular fusible ribs 92) and valleys
(planar portions 94).

[0024] Figure 5 shows the zipper profiles 76, 78
being sealed to package material 96 by heater bars 98.
To seal the zipper 74 to the package material 96, the
heater bars 98 are brought into contact with the apexes
100 of the fusible ribs 92 via the packaging material,
applying heat and pressure thereto. The point of contact
rapidly spreads from this concentrated initial point to the
remainder of the fusible ribs, activating the sealant from
which the fusible ribs 92 are formed and causing the
fusible ribs 92 to flatten out. Additionally, as the fusible
ribs are flattened, heat and pressure from the heater
bars 98 are transmitted to the planar portions 94, like-
wise activating the sealant contained therein.
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[0025] The heater bars 98 thus cause the sealantin
the fusible ribs 92 to merge with the sealant in the pla-
nar portions 94, forming continuous, uniform planar
bonding layers 102 of sealant across the zipper flanges
88, thereby maximizing the strength of the seal between
the zipper profiles 76, 78 and the package material 96,
as shown in Figure 6.

[0026] The fusible ribs 92 ensure that the heat and
pressure applied by the heater bars 98 do not damage
or distort the zipper 74, and the planar portions 94
between the fusible ribs ensure that the resulting bond-
ing layers of sealant 102 are uniform and continuous
over complete planar areas.

[0027] While any geometrical shape may be used
for the fusible ribs 92, a shape where the tips of the ribs
are narrower than the bases is preferable, and a trian-
gular shape is most preferable, as shown in Figure 4.
This triangular shape provides for a more rapid and uni-
form seal than other geometric shapes, such as a
square, since the point of contact of the heater bars will
spread rapidly from a concentrated initial point of con-
tact at the apexes 100 of the fusible ribs 92 to a com-
plete planar area 102. And because of this rapid action,
it is possible to achieve a strong, uniform seal at a low
sealing temperature.

[0028] Thus, in the above manner the objects of the
present invention are achieved, namely a stronger seal
between the zipper and package material, a lower seal-
ing temperature and a faster sealing time.

Claims
1. Areclosable zipper comprising:

a first profile (76) and a second profile (78);
said first profile (76) including a base (88) ; an
interlocking member (80) extending from said
base (88) toward said second profile (78);

a sealant layer (90) on a surface (91) of said
base (88) directed away from said interlocking
member (80);

said second profile (78) including a base (88) ;
an interlocking member (84) extending from
said base (88) toward said first profile (76);
and,

a sealant layer (90) on a surface (93) of said
base (88) directed away from said interlocking
member (84), said first (80) and second (84)
interlocking members being engageable with
each other;

characterized in that each of said sealant lay-
ers (90) includes a plurality of rib portions (92),
adjacent rib portions being separated by a pla-
nar portion (94).

2. A reclosable zipper according to claim 1, wherein
said sealant layers (90) are co-extruded with said
profiles (76,78).
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3. A reclosable zipper according to claim 1 or 2,
wherein said rib portions (92) are triangular in
cross-section.

4. Areclosable zipper according to any one of the pre-
ceding claims, wherein each of said rib portions
(92) has a tip and a base, said tip being narrower
than said base.

5. Areclosable zipper according to any one of the pre-
ceding claims, wherein each of said profile bases
(88) extends laterally beyond its corresponding
interlocking member (80,84) in at least one direc-
tion to form at least one flange.

6. Areclosable zipper according to any one of the pre-
ceding claims, wherein said sealant layers (90) are
formed of a heat activated adhesive.
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